Radiation sensitivity of hemopoietic stroma: long-term partial recovery of hemopoietic stromal damage in mice treated during growth.
We studied the ability of the hemopoietic organ stroma to recover from damage inflicted by 5 or 7 Gy gamma radiation administered during a period of stromal growth in 4-week-old mice. Irradiation resulted in an immediate depletion of femoral colony-forming fibroblastic progenitors (CFU-F) down to 10-20% of age-matched control values. A full recovery to normal numbers occurred between 120 and 240 days after irradiation and was followed by a secondary decrease 1 year after irradiation. This secondary decrease was accompanied by a decrease in the femoral CFU-S and CFU-C content. Femoral CFU-F attained normal numbers and it was demonstrated to occur from surviving CFU-F and could not be enhanced or prolonged following infusion of unirradiated bone marrow cells after irradiation. During the transient CFU-F recovery the hemopoietic stroma remained severely damaged as judged by the regenerative capacity of spleen and femur stroma after subcutaneous implantation, and the ability of the spleen to accumulate CFU-S in response to lipopolysaccharide injection. We have reported earlier that in similarly irradiated adult mice, no restoration of femoral CFU-F was observed. This difference between 4-week-old and adult mice could not be explained by a difference in in vitro radiosensitivity of CFU-F or in their in vivo regeneration kinetics following irradiation and subsequent lipopolysaccharide injection. We conclude from these observations that the recovery kinetics of the CFU-F population is different in young and adult irradiated mice, infused CFU-F do not contribute to CFU-F regeneration in an irradiated femur, CFU-F are not the sole determinants of stromal regeneration in femur and spleen following irradiation.